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PURPOSE: To prevent the occurrence of injection abnormality of a 
nozzle by compressing ink which is supplied into an Inkjet head during 
the operation of a wiper, oozing the ink through the nozzle, and 
operating the wiper. 
. CONSTITUTION: Ink is Jetted through the nozzle of an ink jet head 2. A 
nozzle surface 20 of the head 2 re scraped with a wiper 4. In this 
cleaning method of the ink jet head, ink into the head 2 is compressed 
'during wiper operation. A small amount of ink is made to ooze through 
the nozzle. Thus, intrusion of bubbles and dust into the nozzle is 
prevented. Scrapping operation with the wiper 4 is performed, and 
cleaning is performed. Thus, the intrusion of bubbles and duet into the 
nozzle can be prevented by the wiper operation, and the occurrence of 
the injection abnormality of the nozzle can bo prevented by the cleaning. 
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SPECIFICATION /4Q7 1 

1 . Title of the Invention 

INKJET HEAD CLE&NING METHOD 

2. Claim 

with respect to an inkjet head cleaning method by which the nozzle 
face [20J of the inkjet head [2] ,. which sprays ink from nozzles, is scraped 
by means of a wiper [4], 

an inkjet head cleaning method characterized by 

operating said wiper [4] while causing ink to seep out of said nozzles 
by pressuring the ink supplied to said inkjet head [2] during the operation 
of said wiper [4] . 

3. Detailed Explanation of the Invention 

[Contents] 

General Description of the Invention 
Field of Industrial Application 
Related Art 

Problems that the Invention is to Solve 
Means for Solving the Problems (Figure 1) 
Operation of the Invention 
Embodiments of the Invention 

(a) Explanation of One Embodiment (Figure 2 through Figure 5) 

(b) Explanation of Another Embodiment 



* Numbers in the margin indicate pagination in the foreign text. 
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Effects of the Invention 

[General Description of the Invention] 

With respect to an Inkjet head that ejects ink from nozzles, the 
invention pertains to Inkjet head cleaning methods that are for removing 
paper dust and other dust from the areas of the head that surround the 
nozzle face, and its purpose is to prevent a nozzle spraying error from 
occurring even when the nozzle face is scraped by means of a wiper. In 
an Inkjet head cleaning method in which the nozzle face of an Inkjet head, 
s\ which sprays ink from nozzles, is scr aped by me ans of a .wiper, saidwlper 
| is operate d^while causing the ink ftT seep o^ of_said_nozzJ^by /408 
\ pressuring the ink ^sup plied to said Inkjet head ^ 
[Field of Industrial Application] 

With respect to an Inkjet head that sprays ink from nozzles, the 
present invention pertains to Inkjet head cleaning methods for removing 
paper dust and other dust from the areas of the head that surround the 
nozzle face. 

Since an Inkjet printer is a system in which small ink droplets are 
sprayed onto the printing medium directly from a head that is not in contact 
with the printing medium, it has characteristics in that there are only 
few restrictions on the printing medium, color printing can be realized 
with ease, high-speed printing can be achieved, and there is hardly any 
printing noise, and various types of Inkjet printers, such as piezoelectric 
type, electrostatic type, bubble-jet type, etc., are being marketed. 

3 
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However f they have a shortcoming in that the nozzles become clogged easily- 
due to the use of ink, which is a fluid, and a mechanism (hereafter referred 
to as backup mechanism) that is for preventing clogging from happening 
or for recovering from clogging is essential - 
[Related Art] 

As for the structure of a co nven tional backup mechanism, one that 
is a combination of a wiper, which is for scraping off paper dust and 
other dust that attached to the areas of the head that surround the nozzle 
face, and a mechanism, which is for sucking out bubbles or thickened ink 
from inside the nozzles from the nozzle side, or a mechanism, which is 
for pushing out ink from the feeding side, is known. 

In an Inkjet printer equipped with this type of backup mechanism, 
cleaning is conventionally carried out by first operating the wiper to 
scrape off dust, paper dust, and thickened ink from the areas of the head 
that surround the nozzle face and by t;hen sucking or pushing out the ink 
from inside the head. 

[Problems that the Invention is to Solve] 

According to the conven tional techniqu e, although there is a 
possibility that bubbles and/or dust becomes pushed into the nozzles when 
the wiper scrapes the areas around the nozzles, it is thought that the 
nozzles can be returned to normal conditions by causing ink to flow through 
the nozzles after such a trouble. Therefore, ink is sucked or pushed out 
of the head after the wiper has finished its operation. 

In reality, however, there are cases in which nozzles that were 
spraying ink normally prior to the above series of operations cause 
spraying errors after the operations. In other words, some of the dust, 
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etc. are rather firmly attached to the areas around the nozzles, and the 
wiper scrapes the nozzle face hard in order to scrape them off. Therefore, 
a significant fraction of bubbles and small dust particles are pushed 
into the nozzles , and the nozzles cannot be completely restored even after 
ink is made to flow through them afterwards. 

Therefore, the purpose of the invention is to supply an Inkjet head 
cleaning method by which spraying errors of nozzles can be prevented from 
occurring even after the nozzle face has been scraped^by means of a wiper . 
[Means for Solving the Problem] 

Figure 1 is a principle drawing of the invention. 
A With respect to an Inkjet head cleaning method by which said nozzle 
face [20] of the Inkjet head [2], which sprays ink from nozzles, is scraped 
$ by means of the wiper [4j, said wiper [4] is operated while causing ink 
to segEJeu£of said nozzles by_pres_suring the ink suppl ie d to said ink jet 
he ad [2] ^ during the operation of said wiper [4] in the present invention 
as shown in Figure 1, 
[Operation of the Invention] 

According to the invention, cleaning is carried out by preventing 
bubbles and/or dust from J^ i ^g pushed into the nozzles,, by causin g fsmall 
^gio unts^of^ ink\ to seep out graduall y from the nozzles bv press uring th e 
i nk supplied to the he ad [23^ d uring the ^operation of the wiper and by 
carr ying out a scraping op si ation by means of _t he wiper [4] at the same 

For this reason, bubbles and/or dust can be prevented from being 
pushed into the nozzles by means of the wiper operation, and /409 
*)k> spraying errors of nozzles can be prevented from happening by means of 

5 
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cleaning. 

[Embodiments of the Invention] 
(a) Explanation of One Embodiment 

Figure 2 is a cross-sectional drawing of one embodiment of the 
invention, Figure. 3 is the structural drawing of one embodiment of the 
invention, and Figure 4 is a drawing for explaining its wiper. 

In the figures, [1] is a carriage and has a printing head [2] mounted 
on it. [2] is a printing head, is made up of a piezoelectric Inkjet head/ 
and has many nozzles [21] on a nozzle face [20] and ink chambers [22]^ , 
connected to the nozzles. [3] is an ink feeding tube that guides ink from 
a later-described ink cassette [7] to the ink chambers [22] of the head 
[2], 

[4] is a wiper and is provided beside a later-described platen [8] 
as shown in Figure 3. It scrapes off paper dust and other dust from the 
nozzle face [20] by being moved on the nozzle face [20] of the head [2] 
by means of puddle parts [5] . j^J^^J^P^^^^^ thati^^ovided 
betweenthej^k^ 

^ink^[73 is the ink cassette and it stores ink. 

[8] is the platen and it feeds sheets [PP] . [9] is a guide that guides 
the carriage [1] in the longitudinal direction of the platen [8], [10] 
is a carriage driving part that drives the carriage [1], which has the 
head [21 mounted on it, in the direction of the arrow [A] along the guide 
t9] . [11] is a wiper frame mechanism and allows the wiper [4] to approach 

^ or move away from the nozzle face [20] of the head [2] . ^[12]J^control 
part that provides the printing head [2] with head driving signals and 
that also controls the wiper [4], the wiper frame mechanism [11], the 
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carriage driving part [10], agd_ the_ink pressurinj ^art^[6]^. 

2_ The wiP 61 " f 4 1 is comprised of a pair of timing gears [40] and a timing 
belt [50] that has 4 puddle parts [5] that are provided around it in equal 
intervals as. shown in Figure 4 and is structured in a manner such that 
f it rotates in the direction of the arrow ^yjoea ns of a motor not shown ^ 
When the head [2] reaches an area in which it faces the wiper [4] as shown 
in Figure 4, the puddle parts [S] scrape off paper dust and other dust 
that attached to the areas around the nozzle part [20] by rubbing the 
nozzle part [20] of the head [2] from top to the bottom. 

Figure 5 is a drawing for explaining the operation of one embodiment 

of the invention. 

During normal printing, meni scus b ecomes formed in the head's nozzle 
part because of the negative pressures of the ink chambers [22] of the 
head [2]. While the head [2] is moved in the longitudinal direction of 
the platen [8] by means of the carriage driving part [10] , a piezoelectric 
component {not shown) that faces the ink chambers [22] becomes driven 
by means of a head driving signal from the control part [12], and the 
head [2] prints the sheet [ PP] on the platen [8] by spraying ink. 

At_ thls time, the(tnTp ^ss uring part Ti]\ dofes^oj: pressure the i nk. 

(1) After receiving a cleaning command, the control part [12] moves the 
head [2] (carriage [1]) from the printing area to a location outside the 
printing area in which it faces the wiper [4] . 

(2) Then, the control part [12] activates the ink pressuring part [6] 
and pressures the supplied ink. This increases the pressure of the ink 
supplied to the head [2] and disrupts the stabilization of the meniscus 

» in the head nozzle part [20], and the ink starts seeping out from the 

lbs 
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nozzle [21] as a result. 

(3) Next, the control part [12] allows the wiper [4], which has been moved 
away by means of the wiper frame mechanism [11], to contact the nozzle 
face [20] of the head [2] . 

(4) Then, while keeping the ink pressured, the control part [12] rotatess 
the wiper [4] by rotating the motor (not shown) of the wiper [4] and thus 
allows the puddle parts [5] to scrape off paper dust, etc. attached to 
the nozzle face [20] together with the ink that seeped out. 

In this condition, forces generated by the puddle parts [5] that 
reinforce bubbles and/or dust to be pushed into the nozzles [21] are 
hindered by the ink that seeps out, and the phenomenon in which bubbles 
and/or dust is pushed into the nozzles does not occur. 

(5) After rotating the wiper [4] for a set amount of time, the control 
part [12] stops the rotation of the wiper [4] . 

(6) Then, the control part [12] moves the wiper [4] away from the nozzle 
part [20] of the head [2] by means of the wiper frame mechanism [11], 
returns the head [2] (carriage [1]) to the printing start position, and 
ends the cleaning operation. /410 

After that, the control part [121 releases the pressure of the ink 
pressuring part [6]. This stops the ink from seeping out from the nozzle 
face [20] and recreates ink meniscus in the nozzle part [20] . 

(7) Then, printing is started, 

In this manner, a cleaning operation is carried out by scraping the 
nozzle face [201 by means of the wiper [4] while pressuring the ink supplied 
to the inkjet head [21- 

Moreover, since the wiper [4] is not pressured or rotated without 
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the ink seeping out at the same time, the dirt attached to the nozzle 
face can be completely prevented from being pushed into the nozzles . 
(b) Explanation of Another Embodiment 

A piezoelectric inkjet system was explained in the above embodiment, 
the invention can be applied to other commonly known types of inkjet heads 
that spray ink from nozzles such as electrostatic type, bubble jet type, 
etc. 

The invention was explained based on the embodiments, but various 
modifications that conform to the key points of the invention are possible 
and are not excluded from the invention. 
[Effects of the Invention] 

AS explained earlier, the invention has effects in that bubbles, 
dust, etc. can be prevented from being pushed into the nozzles by the 
wiper during a head cleaning operation performed by the wiper and in that 
cleaning can be performed reliably without deteriorating the spraying 
condition of the head. Therefore, a highly reliable device can be realized. 
4. Brief Explanation of the Drawings 

Figure 1 is a principle drawing of the invention. 

Figure 2 is a cross-sectional drawing of one embodiment of the 
invention. 

Figure 3 is the structural drawing of one embodiment of the invention. 
Figure 4 is a drawing for explaining the wiper of Figure 2. 
Figure 5 is a chart for explaining the operation of one embodiment- 

of the invention. 

in the figures, [2] is an inkjet head, [4] is a wiper, and [20] is 

a nozzle face. 
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Key: a) pressure. 



Principle Drawing of the . Invention 
Figure 1 
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Key: 1) carriage; 2)printing head; 3) ink feeding tube; 4)wiper; 5)puddle 
part; 6) ink pressuring part; 7) ink cassette. 



11 

PAGE 16/26 * RCVD AT 8/22/2005 3:59:00 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-6/34 » DNIS:2738300 • CSID:+1 212 319 5101* DURATION (mm-ss):0544 



AUG. 22.2005 4:04PM +1-212-319-5101 customer 01933 



NO. 9585 P. 17 



Key: 1) carriage; 2}printing head; 3) ink feeding tube; 4) wiper; 6) ink 
pressuring part; 7) ink cassette; 8)platen; 9) guide; 10) carriage driving; 
12) control part; PP) sheet; a)head driving signal. 
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Kev 1) printing end; 2) pressuring start; 3) wiper operation start; 4)w ip er 
dotation* 5)wiper dotation end; 6} P rinting end; 7) printing start ; 
f?carriaae position; b)wiper frame operation; c)wi P er rotation; 
d) P ?SsuIe pump; e) During wiping; f)During stop time; g) Printing range; 
h) Contact the head; i)Move away. 
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